We discover alignment of galaxies in clusters by analyzing the distribution of their position angles. We assume that galaxies are aligned, if their number at one 90 deg position angle interval is more than twice higher than at another 90 deg interval. We selected for study the isolated clusters in order to exclude clusters the distribution of the galaxy orientation in which could possibly be altered by gravitational influence of a nearby cluster. Also, we study the galaxy position angle distribution at the outer regions of clusters with small space density where the variation of the position angles in the result of interactions between galaxies is smaller than at the central dens regions used as a control sample. We found that the alignment of galaxies is more often observed in poor clusters. We conclude that originally galaxies were aligned, but in the result of accretion of field galaxies with arbitrary orientation and mutual interactions of galaxies during the cluster evolution the relative part of aligned galaxies decreases.
INTRODUCTION
The alignment of galaxies in clusters could be clue to the origin of clusters. In the pancake scenario (Zel'dovich, 1970; Zel'dovich et al. 1982; Doroshkevich, Shandarin, & Saar 1978) galaxies form after the gas-dust cloud collapse and the position angles (PA) of galaxies will be aligned. In the past some evidence on the alignment of galaxies with the parent cluster were reported by Adams, Strom & Strom (1980) , Sastry (1968) , Carter & Metcalfe (1980) , Binggeli (1982) , Struble & Peebles (1985) , Rhee & Katgert (1987) , Lambas et al. (1988) , Flin & Olowin (1991) , Fong, Stevenson, & Shanks (1990. More certainly the alignment were found between orientations of the cluster and of the BCG (cD) (Sastry 1968; Binggeli 1982; Carter & Metcalfe 1980; Struble 1990; West 1989; West 1994; Plionis 1994; Fller, West & Bridges 1999; Kim et al. 2001; Chambers, Melott, Miller 2002) . Plionis et al. (2003) and Rong, Zhang & Liao (2015) found an evidence that significant galaxy alignments are present in dynamically young clusters. Meanwhile, Dekel (1985) , van Kampen & Rhee (1990) , Trevese, Cirimele & Flin (1992) , Djorgovski 1987 and Cabanela & Aldering (1998) found no galaxy alignment, except the alignment of the BCG with its parent cluster.
Hence, no a certain conclusion was achieved on the galaxy alignment in clusters. In this paper we undertook E-mail: htovmas@gmail.com (HMT) † E-mail: jp.torrespapaqui@ugto.mx (JPTP) new search for alignment of galaxies in clusters and showed that galaxy alignment is mostly revealed in poor clusters. It is suggested that at the cluster origin the primordial orientations of member galaxies are ordered and that assembly of field galaxies later on and interactions between galaxies introduce disorder in the the galaxy orientations.
THE DATA
We study the possible alignment of galaxies in ACO (Abell, Corwin, & Olowin, 1989) clusters. Many Abell clusters are themselves clustered (Abell 1958; Bogart & Wagoner 1973; Hauser & Peebles 1973) . The gravitational influence of the nearby cluster may affect on the orientation of galaxies in the studied cluster. In order to exclude this effect we selected for study isolated clusters. We assume that the cluster is isolated, if the nearest neighbor ACO cluster is located at the projected distance > 10 Mpc on the sky.
Note that any primordial galaxy alignments in clusters could be severely damped by the violent relaxation, by the exchange of angular momentum in galaxy interactions that occur in the dense cluster environment over a Hubble time (Coutts 1996) and also by secondary infall (Quinn & Binney 1992) . Therefore, we searched the orientation of galaxies in the outer area of clusters. The member galaxies of the most ACO clusters are located within 2 Mpc of the Abell radius (1958), defined as R A = 2 Mpc h −1 72 = 1.7'/z R A = 2 Mpc h 1 = 1.7/z 72 (Andernach, Waldhausen, & Wielebinski 1980) where z is the cluster redshift. In the selected clusters we studied the distribution of position angles (PAs) of galaxies in the ring with cluster-centric radii 1 ÷ 2 Mpc. As a control sample we use the central area (further -the control area) with 1 Mpc radius of the same clusters. The clusters at z < 0.1 with more than 10 galaxies within the the studied region and the control area were studied. The used parameters of clusters are taken from NED. Finally for the alignment search we selected 75 isolated ACO clusters.
The member galaxies in the studied clusters were retrieved from photometric catalog of the Ninth Data Release (DR9) of the Sloan Digital Sky Server (SDSS) project (Ahn et al. 2012) . The retrieved galaxies are those with the primary mode (marked by 1) and good quality of observations (marked by 3). Also, the galaxies with velocities within ±1500 km s −1 of the cluster velocity (Collins et al. 1995) were retrieved. 1
ANALYSIS
For search of the alignment of the orientation of galaxies in clusters we divided the range of PAs of galaxies in each cluster into two 90 deg sections so that to have high number (N h ) of galaxies at one section and small number (N s ) of galaxies at the other section. We assume that there is an alignment signal, if the number of galaxies at one 90 deg section is by at least 2 times higher than at the other 90 deg section. The results of counts are presented in Table 1 .
At corresponding columns of Table 1 the following information is given: 1st -the cluster designation; 2d -the redshift of the cluster; 3d -the number of galaxies in the searched region, 4d -the range of PAs in 90 deg section with high number of galaxies; 5th -the interval of PAs at which the high number of galaxies are distributed; 6th -the number N h of galaxies at this section; 7th -the number of galaxies at the opposite section; 8th -the ratio N h /N s at the searched region; 9th -the ratio N h /N s at the control region.
In the case of a roughly uniform distribution of PAs the numbers of galaxies in two 90 deg intervals could occasionally differ from each other by more than 2 times. We found that in the ring with cluster-centric radii 1 ÷ 2 Mpc of 47 out of the studied 75 clusters, i.e ∼63% of them have alignment signal. The probability that in 47 clusters out of 75 the ratio N h /N s exceeds 2 is 62.66% of success and a 95 percent confidence interval from 50.73% to 73.56% with a p-value = 0.0369. Hence, the probability that the found alignments are not by chance is sufficiently high. Meanwhile at the control region the alignment signal have 32 clusters, ∼43%. The probability that this is by chance is 42.66% of success and a 95 percent confidence interval from 31.30% to 54.62% with a p-value = 0.2480. Hence, the probability that the found alignments of galaxies at the cluster central region are caused by random distribution of PAs is high.
We more detailed analyze the distribution of PAs in the outer region of clusters within radii 1 ÷ 2 Mpc. We supposed that the alignment could depend on the richness of clusters and on the limiting magnitude of the observed galaxies. In order to find out whether the alignment signal depends on the cluster richness or distance we split the list of clusters into two parts with poor and rich ones and also with high and low redshifts. The deduced parameters are presented in Table 2 . In the 1st column of Table 2 the analyzed parameters are given: the redshift, the average number N of galaxies, the average minimal absolute magnitude in r-band, the ratio of the number of clusters with alignment signal to the total number of galaxies, N as /N t in the studied region, the average value of the ratio of the high number N h of galaxies in one 90 deg interval to the small number of galaxies at the other 90 deg interval for the outer ring. In the 2d and 3d columns the corresponding data related to the nearby and distant clusters are presented. Table 2 shows that for nearby clusters at average < z >= 0.0559 the relative number of clusters with alignment signal is 0.58 with 58.00% of success and 95 percent confidence interval from 47.71% to 67.80% with a p-value = 2.182e-03. Meanwhile the relative number of distant clusters at average < z >= 0.0861 with alignment signal is higher 0.70 with 70.00% of success and a 95 percent confidence interval from 60.01% to 78.75% with a p-value = 9.818e-05. The relative number of clusters with alignment signal in rich clusters at small average < z >= 0.0667 is smaller of that of the poor clusters at higher average < z >= 0.0767. The rich clusters with alignment signal has a 53.00% of success and a 95 percent confidence interval from 42.75% to 63.05% with a pvalue = 6.173e-02, meanwhile poor clusters with alignment signal has a 77.00% of success and a 95 percent confidence interval from 67.51% to 84.82% with a p-value = 5.514e-08. Table 2 shows that the differences between the total numbers of galaxies, the limiting absolute magnitude, the ratios N h /N s are higher for rich and poor clusters in comparison to those of nearby and distant clusters. The relative number of clusters with alignment signal in rich and poor cluster differs from each other by 1.6 times, while this difference between nearby and distant clusters is smaller, 1.2. The difference between average absolute magnitudes M r between nearby and distant clusters is less than 1 m and is higher, 0.30 m between rich and poor clusters. The ratios N as /N t and N h /N s are also higher between clusters of different richness, 1.45 and 1.2, and 1.38 and 1.04.
It follows that the defining reason for high relative number of clusters with alignment signal is not the presence of relatively large number of faint galaxies in them, but generally the cluster richness The poorer they are the higher is the probability of preserving in them the primordial alignment of galaxies.
The PAs of the large axes of 19 clusters of our list with alignment signal were determined by Plionis (1994) . In Figure 1 the distribution of PAs of galaxies in 14 clusters and the PAs of the cluster large axis are shown. In 14 clusters the PAs of clusters are within interval of PAs of aligned galaxies. The PAs of large axes of only 5 clusters, A1126, A1139, A1541, A1783 and A1812 are out of the interval of PAs of galaxies with alignment signal.The probability of 14 chance coincidences out of 19 is sufficiently small, 0.02. This proves that the applied method for searching the alignment is reliable. 
DISCUSSION AND CONCLUSIONS
By the study of the distribution of PAs of galaxies in the ring with radii 1÷2 Mps of 75 isolated clusters the alignment signal is found in 47 clusters. Separate analysis of clusters of different richness showed that alignment depends on the cluster richness. The percentage of clusters with alignment is the highest, 78%, in poor clusters containing on average 35 galaxies. In rich clusters with on average 76 galaxies the percentage of clusters with alignment signal is smaller, 50%. The alignment signal is found also for galaxies of the control sample in the central area of clusters with 1 Mpc. However, the percentages of clusters with alignment signal are smaller, 49% for poor clusters and 36% for rich ones. Hence, the poorer is the cluster, the higher is the chance to reveal the alignment.
The alignment of galaxies is found mostly in poor clusters. It evidences in favor of pancake scenario (Zel'dovich, 1970; Zel'dovich et al. 1982; Doroshkevich, Shandarin, & Saar 1978) of the cluster formation. According to Miller & Smith (1982) , Salvador-Sole & Solanes (1993) , Usami & Fujimoto (1997) , in the hierarchical scenario the galaxies could be aligned due to the tidal field of the cluster. However, the tidal field of the cluster would apparently be more effective in rich clusters with higher mass.
During the cluster evolution the primordial alignment of galaxies will be altered. First, the alignment rate will decrease in the result of mutual interactions between galaxies. Apparently the rate of interactions will be higher in rich clusters and especially at the cluster dense central regions. The gravitational influence would have smaller effect on the orientation for massive galaxies. Indeed the alignment of very massive BCGs (cDs) with the cluster orientation have been found by Sastry (1968) , Binggeli (1982) , Carter & Metcalfe (1980) , Struble (1990) , West (1989 West ( , 1994 , Plionis (1994 ), Fuller, West & Bridges (1999 , Kim et al. (2001) , Chambers, Melott, Miller (2002) .
The inclusion to the cluster content of the faint field galaxies by the secondary infall (Quinn & Binney 1992) (Blanton et al., 2001) with arbitrary orientations will certainly decrease the relative number of aligned galaxies. The poorer is the cluster, i.e. the less massive it is, the smaller amount of field galaxies would be assembled. Thus, the primordial alignment is better preserved in poor clusters, in which both reasons for altering it, interactions between galaxies and the assembly of field galaxies are less effective.
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